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I ntroduction

The layered oxide materials, LiMO, (M=Co, Ni,
Mn...) and the LiMn,O, spinel are the most widely
studied 4 V cahode materials for lithium secondary
batteries with high energy density. The Mn-based
materials have atraded wide dtention as intercdation
cahode materials becuse of their low cost and
nontoxicity. Orthorhombic LiMnO, (herein referred to as
0-LiMnQO,) of the ordered rock salt structure described by
Johnston and Hoppe @ al.! has been studied many
reseach goups'® The low temperature synthesis
(170-450°C) first reported by Ohzuku et al. showed a
large rechargeable caadty above 190mAh/g.? Reimers et
al. also reported a new ion exchange method and reveded
an irreversible structural change to the spinel phase using
in-situ XRD.®

Croguennec & a. and ather groups*’ reported a
different synthetic route at mid-range temperatures
(600~750°C). They contributed to reved the caadty loss
mechanism and improve the gycleability of the o-LiMnO,
material. However, the results showed a reduced initia
discharge caadty (about 130mAh/g) and the elevated
temperature performance of o-LiMnO, has not been
reported.

Jang et al. also reported that the o-LiMnO, material,
which was synthesized using LiOH and Mn;O, under a
reduced oxygen atmosphere by a high temperature
synthetic method (> 900°C).%° The material exhibited an
excdlent cycleaility at room temperature at a arrent
density of 45.9mA/g between 4.4 and 2.0 V. They first
reported the high temperature performance a 55°C and
observed a nanodamain structure in LiMnO, using TEM
and HREM which was produced by a cycling induced
phase transformation. To my regret, the cgadty loss of
0-LiMnO, at high temperature was much larger than that
during the room temperature test.

From a review of previous gudies, we found the
following problems : First, the complexity of the synthetic
process For the low temperature synthesis, most cases
used an excess amount of lithium salt or lithium/sodium
exchange readion to form the homogeneous LiMnO,
phase. It requires a long readion time and aher readion
steps. Even for the high temperature synthesis, very
sensitive synthetic conditions and some treaments to
improve the readion between the starting materials are
needed. Seoond, there is no report showing a good cycle
performance of o-LiMnQO, at high temperature. And last,
0-LiMnO,, which was synthesized at high temperature,
needed enough time to reach the maximum discharge
cgpadty at room temperature. Although it criticdly
depends on current density and the cycle test conditions,
thisindicdion is not desirable to use this cathode material
for lithium secondary batteries.

In this paper, we report the synthetic method and
physicochemicd charaderizations of o-LiMnO,, which
can satisfy the above three apeds at the sametime.

Experimental

The 0-LiMnO, material was synthesized using
LiOH H,O and y-MnOOH. The mixture of LiOH and y-
MnOOH (molar ratio of Li/Mn = 1) was thoroughly
ground in an agate. The powder X-ray diffracion (XRD)
using Cuka radiation was performed to identify the
crystaline phase of the materials. The dedrochemicd
charaderizations were performed using CR2032 coin-
type cdls. The dedrolyte used was a 1M LiPFs-EC/
DMC (1:2 by voal.). The charge-discharge current density
was 0.4 mA/cm? with a aut-off voltage of 2.0 to 4.5V.

Results and Discussion

Orthorhombic LiMnO, was g/nthesized using
LiOH and y-MnOOH starting materials. X-ray diffradion
reveded that the LiMnO, compound showed a well-
defined orthorhombic phase of a Pmnm spacegroup. The
lattice @nstants of the resulting compound are a=2.806
A, b=5.751 A, and c= 4572 A. The LiMnO, delivered
193mAh/g in the first cycle and till delivered 18ImAh/g
after 50 cycles at room temperature. The well-defined
orthorhombic LiMnO, compound exhibited an excdlent
cycle performance, and can maintain its original structure
upon cycling and suppress transformation to the spinel
structure.
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Fig. 1.The plot of spedfic discharge vs. number of cycle
for the Li/1M LiPFs-EC/DMC/LiMnNO, (a) 25°C (b) 50°C.
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